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Editorial
Structural decompositions, width parameters,
and graph labelings
Motto: “Real life is just another model”.
Discrete optimization problems in general, and problems on graphs in particular result from attempts to formalize real life
problems. As such, many of those formal problems cannot be solved efﬁciently by general algorithms. A well-known problem-
solving strategy calls for decomposing the given problem into sub-problems that can be solved independently, and the solutions
combined into overall solution. Graph decompositions may lead to tractable instances of generally intractable problems by virtue
of deﬁning width parameters which, for some restricted but rich classes of graphs, can be bounded. Once such a decomposition is
computed (preferably in an efﬁcient manner), a dynamic programming approach often produces an efﬁcient solution algorithm.
Chronologically, the classical modular decomposition has been followed by tree-decomposition, for which a powerful analytical
tool became the concept of a minor (a minimal obstruction set, in general terms). Tree-decomposition helps to deﬁne tree-width,
one possible parameter describing the complexity of a graph’s parsing. Subsequently, other graph width parameters, such as
branch-width and clique-width have been introduced and studied with respect to their structural and algorithmic properties.
We are happy to present this special volume of papers devoted to the above complex of concepts. It is a follow-up to a workshop
organized at the Centre de Recerca Matemàtica in the Fall of 2001. The participation of over thirty researchers from over a dozen
countries was partially supported through the Centre, which we hereby gratefully acknowledge. We solicited submission of
papers to this volume both from the workshop participants and from other researchers working in this area. The papers can be
roughly classiﬁed into three groups: deﬁning and computing decompositions, designing algorithms on bounded width graphs,
and analyzing some optimization problems which can generally be formalized as graph labeling problems and for which a
generic efﬁcient approach based on bounding width parameters is not yet known to work.
Structural decompositions are represented by six papers. The classical notion of modular decompositions is revisited for
directed graphs in the paper of McConnelly and de Montgolﬁer. Tree decompositions with newly deﬁned further constraints
are introduced and studied in two papers, one by Telle and one by Bodlaender and Fomin. Cotree decompositions are revisited
by Habib and Paul who present a simpliﬁed linear time algorithm for cograph recognition. Structural decompositions of graphs
without P5 and other extensions of P4 are investigated by Brandstädt and Kratsch. A natural question about graph minor
hierarchies is raised and answered by Diestel and Kuhn.
The algorithmic papers are introduced by an empirical study of tree-decomposition based algorithms for vertex cover by
Alber, Dorn and Niedermeier. Other papers in this group address different graph width parameters. Chordal graphs without the
induced complement of the gem graph are shown to have bounded clique-width in the paper by Brandstädt, Le and Mosca.
Embeddings in partial k-paths are studied by Gupta, Nishimura, Proskurowski and Ragde. Two papers deal with branch-width.
Tuza discusses an alternative deﬁnition of the so called strong branch-width and Kloks, Kratochvíl and Müller give a polynomial
time algorithm to determine the branch-width of an interval graph. The logic approach to bounded tree-width is presented by
Makowsky’s algorithms for colored Tutte and Kaufman bracket polynomials.
The remaining four papers treat concrete problems that generalize the classical graph coloring. Restrictive H-colorings are
studied by Díaz, Serna and Thilikos. An improved exact algorithm for the frequency assignment problem is given by Král.
Distance constrained graph labelings whose deﬁnition stems from the frequency assignment problem are considered by Jha,
Klavžar andVesel, who compute optimal labelings for products of paths and cycles, and by Fiala, Kratochvíl and Proskurowski,
who provide hardness arguments based on distance constrained representatives of set systems.
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In conclusion, we would like to thank the referees for their thorough reading of the papers. We would also like to thank our
invited speakers for their talks which provided inspiration to each day of the workshop. They were:
Derek Corneil (University of Toronto): On the relationship between clique-width and tree-width,
Mike Fellows (University of Newcastle): Petri nets of bounded tree-width, and
Robin Thomas (Georgia Institute of Technology): Directed tree-width.
We look forward to next editions of the workshop, and to the resulting high quality publications.
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